Colin Clifford  by Clifford, Colin
Magazine
R427
(In: Rosenblith, W.A. (Ed.), Sensory 
Communication, Wiley, New York, 
pp. 303–317). Based on simple 
behavioural experiments, Reichardt 
proposed an elegant computational 
account of motion processing by the 
visual system of the Chlorophanus 
beetle. His proposal has been 
simplified, elaborated and reinvented 
on at least one occasion but remains 
the most influential model of visual 
motion processing in brains from 
insect to human, making it one 
of the most enduring models in 
computational neuroscience. 
How did you get into functional 
magnetic resonance imaging 
(fMRI)? When I set up my laboratory 
at the University of Sydney, we 
were using exclusively behavioural 
methods to study human vision. 
Psychophysics can be an incisive 
way to gain insight into the 
workings of the brain. However, 
with the development of ever more 
sophisticated methods of measuring 
neural activity, it is becoming 
increasingly difficult to justify 
using psychophysical techniques 
in isolation. I was prompted to 
reskill myself when, much to my 
surprise, I was invited to participate 
in a workshop on Computational 
Neuroimaging at the University of 
Minnesota in 2004. The meeting 
opened my eyes to the potential of 
fMRI to address questions about the 
functional role of identified regions of 
visual cortex in sensory processing 
and perception. Supported by a 
fellowship from the Alexander von 
Humboldt foundation, I was able 
the following year to spend several 
months working at the Max Planck 
Institute for Biological Cybernetics 
in Tuebingen. That stint in Germany 
got me started and, thanks to some 
very able graduate students and 
post- doctoral researchers, the first 
fMRI papers from my laboratory 
began to appear last year.
Some people question how much 
we can learn from fMRI: what 
do you think? There is no doubt 
that fMRI has its limitations. For 
example, we use a signal based on 
the level of oxygenation in the blood 
as an indicator of neural activity. 
This is rather an indirect measure 
of the activity of populations of 
neurons themselves and its temporal 
resolution is limited to the order of 
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How did you become interested in 
visual neuroscience? For as long 
as I can remember I have wanted 
to know how brains work. But it 
was only during my final year as an 
undergraduate, when I was fortunate 
to be lectured by John Mollon, that 
my interest in vision was sparked. 
Artificial intelligence was all the rage 
in those days, and the idea that neural 
systems could be conceptualised in 
terms of information processing or 
computation had a profound influence 
on me. I set about teaching myself the 
rudiments of computer programming 
so I could code up artificial neural 
networks. I also tried my hand at 
some basic computer vision, but 
I soon realised that there was much 
to be learned from modelling the 
computational processes of biological 
vision systems. 
What is your favourite paper? 
My favourite paper is actually a book 
chapter, Werner Reichardt’s 1961 
‘Autocorrelation, a principle for the 
evaluation of sensory information 
by the central nervous system’ 
Q & A seconds by virtue of the sluggish nature of blood flow. Nonetheless, 
fMRI is a non-invasive technique 
that gives us a window onto the 
activity of the human brain. Its 
spatial resolution is relatively high, 
a matter of millimetres, such that 
we can recover multiple maps of the 
visual field in the occipital lobes. 
We routinely use these topographic 
visual field maps to identify the early 
visual areas in the brains of individual 
subjects. Monitoring the pattern of 
activity across these areas affords 
us an unprecedented overview of 
the functional organization of human 
visual cortex. 
What took you to Australia 
and what keeps you there? 
When Johannes Zanker moved 
from UCL to the Australian National 
University in Canberra he invited me 
to visit his new lab. Spending three 
months in the Canberra winter — 
being at altitude, Canberra is one 
of the few Australian cities to have 
a winter worthy of the name — 
convinced me that Sydney would be 
a great place to live. After returning 
to London from September to January 
to finish my PhD and thence to 
Boston, I would happily never have 
seen another winter — and I still feel 
the same way 12 years later!
When I first arrived in Australia 
I thought I might finally have 
found somewhere where I could 
be considered good at football, 
though a few seasons in and around 
Division 17 of the local competition 
soon disabused me of that notion. 
I hung up my boots a couple of 
seasons back but I still enjoy the 
outdoor lifestyle and maintain the 
stereotypical Australian work hard, 
play hard attitude with regular 
long- distance running. Sometimes 
my wife and I talk about moving back 
to Europe, where we both have aging 
relatives. But the work–life balance 
we have here would be hard to match 
and I can’t imagine trying to explain 
to our little boy why one would want 
to leave a country like Australia.
Do you have a scientific hero? 
I have always been impressed by 
Alan Turing. Not only was he one of 
the forefathers of modern computing, 
he was able to apply his formidable 
intellect to help crack the Enigma 
code during World War II. He was also 
a world-class long distance runner, 
The new book reveals how 
invertebrates are interwoven with 
folklore and myth in many regions 
around Britain, although many of the 
species are more widely distributed 
around Europe.
One of the successes of the book 
is the result of Peter Warren’s work 
with unglamorous species — he has 
studied the mites that exist in the 
dusty corners of our houses and 
gardens alongside pursuit of the 
more dramatic species. There are 
Bugs in sight
‘Small life’ rather than strictly ‘bugs’ 
is the topic of a fascinating new 
book by wildlife writer Peter Warren 
and veteran naturalist Richard 
Mabey. Bugs Britannica follows the 
success of two previous volumes 
on plants and birds and, alongside 
the remarkable photographs, these 
volumes capture the cultural history 
and references to the species 
described.
Exotic: The great green bush cricket is one of northern Europe’s more dramatic inverte-
brates, seen here emerging from a shed skin in late summer. (Photo: Bugs Britannica.) Current Biology Vol 20 No 10
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completing marathons at the sort of 
pace that I can barely sustain for a 
mile.
What is the worst thing about an 
academic career? The bureaucracy. 
Since becoming a parent time has 
become particularly precious to me, 
yet I seem to spend so much of my 
time in meetings and filling out forms 
that I am almost too busy to tell 
anyone how busy I am — and that’s 
even before doing any research! 
I have learned to adapt by switching 
my mind rapidly in and out of work 
mode when required, but I still resent 
the fact that these days I rarely get to 
spend more than a few hours a week 
in the laboratory.
And the best...? The freedom! My 
body may spend much of its time 
trapped in stultifying meetings but 
my mind is free to pursue whatever 
directions I choose. I really enjoy 
learning new things, and in a 
multidisciplinary field like visual 
neuroscience there is always plenty 
of scope for that. I also get a great 
deal of satisfaction from supervising 
research students. Helping to 
guide the transition from student 
to colleague can be an enormously 
rewarding experience and it gives 
me great pleasure to witness the 
achievements of my former graduate 
students and post-docs.
What do you feel are the most 
pressing questions in your field 
that might be answerable in the 
foreseeable future? There is a 
lot of exciting research currently 
directed towards understanding how 
distributed patterns of neural activity 
give rise to our unified perceptual 
experience of the world. One aspect 
is the Binding Problem — how do 
the neural signals representing 
different attributes of a single 
object come to be associated in 
some sort of dynamic assembly? 
Another concerns the neural 
correlates of consciousness — what 
characteristics of neural processing 
distinguish conscious from 
non- conscious mental states? I don’t 
have a crystal ball but I am optimistic 
of significant progress in this direction 
in the next few years.
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